#&=X C-19
HEMREMHBIEHRRRBREE

ERk2 3% 6 H 1 HBUE

HEAES : 16301
HIEiER - EBME (B)
FFZSHARS - 2008~2010
EBEES 20310112
MEREL (F130) : mEHMEICK SIMEOXE - BEICE T -EEROR S M & Xt
BRE

HEEEEL (FEX) : Transport Route Hazard Assessment for Post-Nankai Earthquake
Reconstruction Support to Potential Areas of Isolation and Conservation of Cultural
Her itage
MEREKE

SHER #— (YATABE RYUICHI)

BREARY - KEREIFMER - B

MEEES: 70127918

WP R OBE (F130)

FEMEHIEDORAEN 7 0 — X7 v 7SN TW5, FEEME CIIEEmEICELAEET > T
D08, MR E LD CEERMETH S, @O E B ORI CORRIE K E, 1L
M CORAEARBEIX A EZ B L ZT TR, BA Y NU—7 2~5HT 5, 4. BEiEE
A Z AU, EE 32 BRROMBIHIE— 2 ALl E, [EiE 56 58t & JR FREMIIE IR O Rl L7z
T, EE 33 HAREEEM & D Ko, EARITEOIME kT, Fo UMM TIEE < OB
DINET D2 ENTFRINTND, Eo, WEICRTET 2 UM b HELZZ T H 2 ERTRE
na,

ARG TITHR 72 ERNRA L, AL PRI N D @ACEE OFE M B Eh iz T 217 9 &
EHICEO FEERO@EEMERFTZITV, N — R~ o T 2Bk LTz, FMECSET D
SCABRE. BN\ o SEO AR OB EEZBE S 25 LT,

WHIERCROBEE (3£30)

Shikoku fears heavy damage during the Nankai Earthquake, which is due to hit this region in
next 30-50 years. Although tsunami is particularly feared of, the potentials of geo-disasters are
equally important. Not only liquefaction of coastal areas in Kochi and Tokushima plains and
landslides in mountainous areas, but discontinued road network is also expected to affect
people’s life in the disaster-hit areas. If the Nankai Earthquake takes place right at present, the
reconstruction of Route 32 is supposed take more than one month, that of Route 33 is
estimated at a few weeks, and that for Route 56 and JR Yosan Line is yet to be estimated. This
will cause isolation of Kochi Prefecture from terrestrial-route perspectives. At the same time,
human settlements over the remote mountains will also be isolated, and the scattered cultural
heritage sites of Shikoku will also be damaged. All this in background, hazard assessment of
the road network in Shikoku during the Nankai Earthquake has been made and hazard maps
have been prepared in this study. The ground dynamics of the cultural heritages sites,
particularly, the Shikoku 88-Pilgrimage Temples, has also been investigated and elucidated with
the help of microtremor survey.

AR RA
(BAEHAT - 1)
[ERESETA LiEESE & &t

200 84 1,300, 000 2,190, 000 9, 490, 000

200 9% 3, 700, 000 1,110, 000 4,810, 000

201 04 4, 400, 000 1, 320, 000 5,720, 000

FHE 0 0 0

R 0 0 0

&l 15, 400, 000 4,620, 000 20, 020, 000




WEFEST B R T

FIOFE D4R - MIA © 1 - T A7 LRV « RSB

F—U— K.

1. WFERIA S DT =
MRS TR, BARE FARMER ISRV T
HERON, W - PR TH 55,

MR, UEHIC Rk E L b L,

1 AANE L TFHEE TS, ME LR
PG EY | AR & Mags 22 g 5
2o TWHNETIEL, BEEZ2OWNZEIIE
(SN Z DD B2 BND, FMEEHETIE
P E B LA EE 5 TV B, MR
WAL 1 5 R0 1L R Hb oD 43 1 558 4 4B A i
THrH0EEbNS, LivL, MK EICHE

L Ci, JA ERBEHIRMIZED3 72 S TUN ey,

FIUT, HEEE I —a v b aE o THIBE K
FIEAT O T2 DIIT R I g 7 — & % B
ETDMHTHD,

2. WHEOHD

WEEWE - FEVEHUEIC L A UEENCE L Tl
HTHEMA L I al—a 2 EHTSH, F
DT, DU [E sk o> HiiE e % 5 K R LA
LN 5, Bt O S F D\ i3 E
M & R8O T AR A VER L. R g
DOHFEENFENT 21T 5, F-MEO EEER O
HERFOHM T XY fERE N — RN~ v 7%
ERET %, e &b, WEICSEET DL
LR 2D T2 DI U E N+ I\ 4 S5O SE A
BOMBREOLZEMEEZH LT S,

3. WD Ik

TR AR 1T = I E TORFZRR R 2 5 KAk
U CHERT 5, ol FHgERIT 2 TARL O
R—=VU 7T —5_ $REN7T LA RESHIMIE
FENTIZ ISV THERL T 5, HUERE) THIIT A
7 U RiE (BRILEDEEHEFT Y —
VBEE) L EREHRIRE (CERR I EE)
Z W T 250m~500m FRED A v o = 5
OHBR ZHET 52 LI 01TH, &
W DT R A ST I B rEYE - FEYE R
H AT HNANY— R~ TEERT 5, £z,
PENBLHNC X 0 IUEDJ\ A\ 5O Hs OF%
L LT H E LI, MEOE
HEKRWOT Y NYP— K& GIS 7
— AR KD REE LT,

4. WFICRR R
SEHEOHIK G H D DT, WEHE - FIHEHIE
RED FELGERE OHT XD AP — R~y 7D
VERK & HIFRENC X 5 @ Es o g >
2 b—v g VEERE IR B,

(1) FEEEOMT XY P — R~y 7D
YERK

PATEHIE - HUARIE R - SUEMPRA -

EIROTEE - AR AR AT

B SR AR ZEATIC L RS LT
Z VU [E] Hr ek N 3 0 HiE & R B S i
(2 X0 ABE & LT B R R R DY [ N fe
KNEE A % 0 GIS f@tric kS &
B IZRTT 2 30 OfERRERL 21T -
Too FTo. fEREFANICEE S X BB
— K~ 7 E2ERR L, & O(E M2 BI{ERE 1
RIBAIC L VIEE STV D E B R & P
DOOLEE R E e Lie, ZORRIE E O R
& AT SE R E O @ W R N IS LT b
ZERbhot, £, RHMlFEDO RS
BIL T, 2004 FIZFEL-PEHEICLD
/N R ek oD M3 0 b R A & bR LA
FERL 80% TV MVHEN. TRl ST\ D Z &
oty LLTZ DTSR 2R,

(2) PNSEHE « BEESEE o HiFEEh Y-

- REHMBEETILOERK

HEEB PRI SLE L 72 DT T LI, LT
LEHAE (A ENE Vs=600m/s) LLiE D
BEoRBHERETLE, TRLDEBORN
HE A (Vs=3000m/s FAY4)8) £ CToO%E
HAEET L (MEfElg & R L0 72 %) LHiE
HARLIROWBAEEETET L TH D,
FEHAEET LI, 3000 KOR—Y 7
R A B ERR L - R T — &2 X — R
ZRWTC, TOR=Y 7 1 K2 fE %
FEL, 45 250m A v ¥ = ([CHIEHERET L
EER LTz, Ay a2NBLOEDOR—Y
VT —H L0, MEEEEGIC L CHEss Tk
DENREERIR L, HEHFHEIZ 1m 21
Mg 240y LTS+ CRME 1, mbE -,
g t) ZIRL, P NEEEVIEST,
S5z, VsHEEX (Z2A - JRDOX) & H
W, SIEEOUIMEET VITERR LT-, 72
B, BINEREEICOWTYH, R—U L 7H
BEOHERBRT—Z Lo ET AL LT,

F 77, WWHIEIZ DWW TIELER BT O A% 5



KBS DB AR ZE LTI-TT b EIT-o 1=,
N RNV THEOFERRET — X% &I
Hg#: = L T T L A LT,

- G B T L OVERK

VR Mg e 7 VT HERE JE & L AT
FCER L, BEhRAbET, HEEWHIE, WM
7 LA B L BRI ENBLI O R R &
FAWT L2 EE (Vs=600m/s) 7D Ak
F CTOHEREE OFAR & EMEE 2 T T b
U7z, FEAEERIE, PRENT LA A RS DR
Mt & RBE 225 2, S oME
& S AR E LTe, FUREE Ay o Rk
JEFE Y X REAF O EMEREAEF R LV EE L
7o ZHVCHVEZH) 7250 R SRR A N2 C,
Ry DEBER 2 3 WoTHINCHEIR L=, Hi
MRS E T LIL, Iwata et al, (2008) 12X 5
3 WA S 7 L& VT,

F 72, FEEHHARET L O YA BEET S
72Dl mEOH/INHEOFBEEZITV,
B R %2 1587-, a7 LA BIHITHE LN
7o MRS TS £ 7 L O RRAEIC DV TUE, 2007
4 H 26 H 09 IR 02 57128 g L B CH8 4R
L72 Mj5.3 DHIEE Z at L 7o, RS
ETIVOREEIZOWTIE, 200947 A 22 H
WCEF IRV TIRA L7 Mjb.6 DHIE A
WEt Lz,

- WSO

3 ot ST T L& VT, i
R OBEE S T ) AT K 5 &4
WZds 0 2 HUEEh 2 IHIREE L=, THI5iE
INA 7Y RiE (3IRICENE&HAT S
U —B%kiE) & REMRINE (ST E)
Z T 250m~500m FEED A v 3= 1D
MBI 2B L, Hlso BEhEE 2 3 L7,
EHONTERHRIIANAT— R~ v e O ik
F—HxL L,

T DORER, HeRNINEEE L L T 400cm/s?
A5, SRR T 1000em/s2 FEEE, FHHY
EEXEE S M~EE 6L PHISNT, K
K TG Y THEER CHEFICREL,
100cm/s FEFE & 7e o7z, 2, @aRmic
MET DT AXY T ¢ ORFEEIC - THRA
L 72 RIRWE O FR 0 D v 2 DB N BL D
NIFERTH D, 72k, TRl SR
G, HEEOMKGIRHEIE 150 FOFRE 4 B
25T ENRDLNY, ERHEORHENR &
BHXhTna,

F 7z, SIES° ASVIEDO AL, 1946 41
e g IS O HEE AT & LSRR R S B,
[ 11 7B OO PR ERL A CUL AR W AN R S o0
M E~DEBORE IHPRBIND,

BRI DT
BRAED PR, UEMERE®RT — 2 ~—

ADR—Y T T —H % TS HE
EBICE VMG L7z, £77, ko
\Zxbd 2 MEgaTE 2 R L C, IR LSRR Sy
A2 VERE L=, WIC, FHIHEEIC L 5K
PRALFA O BRI 21T > 72, #HfiIE 250m
Ay aTITW, o RIIAT— K~
v THERRDIEET — 2 L L,

ZORER, S5 = AN O BIROE L) T
& RIS IR 20PN O Jilsg, TR B O E D
R, 38 T ORI ORR IS E A
J2 < HERET B HURIC IV T, IR LD fERRE
NELEmEnT, £, FoMici, )
IO TEIROERIRH, 3@ I 5 F v RV HE
T HITIRAL D ATREME DRI X 7=,

« 1 EEARED) O BEIE T EREEEAL & Y —
~ v VB

ELHERE & W) O i R O B AR A& BEAE
i 5 M ETMTFEE AN CERT 57200
K AT LEER LTz, e AV, BEE
O Jifi 5% 1 WM R LR P e & DT — & &L
ELU (BIHpGR S SE0) |, B ER (B
[EE) ZXRI2, HEIN2HE XU
WALz L 518, LXK, BARREZSEOM
KOG & W E R 2 RS ST L 7=,

ZOFEFR, ARIOEENE - FEEHE O HE
AP — REIIZ R L C, EEZIE 60 16
DIHEAL R N R FE D DI T /1 AR
TIZHELWEEO S HHE (EEEOKmm
TRHEE) | ZEofGRIENE S, £,
ERELORREITISIZEEL 20V, &
FREEZIZSERRITE DS RIE X7z,

WAV - FEVEHIE O MR E MR ENAE & A
EY) OB I RIS R 2 Y — R~ v 7
IZEDFE LD, ANEHITGIS ETHRICE
REPHE, EFEDAS—L T v TERTE
HEINCEHL L, £, S®BOBETOH
L T2 72 DI M E 435k 018 B 5 O 1 #H
SCHEBRICEDAREFORT T — 2%
Ehk L7,

5. FERFEERFMILH
CMERERRC) (B 30 1)
(DPaudyal Y. R., Yatabe R., Bhandary N.

_P., Subedi, J., Shrestha, R., Rapid Vi
sual Seismic Vulnerability Assessment
Tool and its Application for Local Le
vel Disaster Risk Management, Proc.
Joint Conference: 7th International C
onference on Urban Earthquake Engi
neering (7TCUEE) & 5th International
Conference on Earthquake Engineeri
ng (GICEE), %, 7¢L. 2010, 1479-14
86

@K HEBHE—. Wi - FVEHIERIC X 5 &k
B OHEE S I 2 L—a v KRBT,



£, 352, 2011, 9-14
®S. Yasuda, R. Verdugo, K. Konagai, T.
Sugano, F. Villaobos, M. Okammura,
T. Tobita, A. Torres and I. Towhata.
Geotechnical damage caused by the 2
010 Chile Maule, Chile earthquake, I
SSMGE Bulletin, . 4-2. 2010, 15-2
6
@A - NEFH— T - wB L - A -
AL A, 2010 427 Y Maule #EIZ X 5
BEIT T 5 KE BRI AT | R
FaEE, fi. 588, 2010, 42-43
O W - NEH—F - EREIL - AR -
REEH. 2010 4£F U Maule HIEEIC X
2 R OME | 5 13 [0 AR T
YR T T N AL 1. 2010,
1095-1102
©RAf AR, EHEE, WHHME, Misko
Cubrinovski, 2010 == —T—F K
Darfield HiEE#EICxMT 5 KERATHAE
MRS M2 et B 58-12, 2010,
199-201
DFp Mh—BL, B —f &% R A
& 2 BN AR O MG HEE & — IR TR S
BOIXLOE S L7, . 57A,
2011, T E
@®Fr MM—BR, &)1 Rpth, G w7 iR
IR AR L 7o DR o B s &
FRME DR, TR SCE Al (i -
HIFE T ) [l T7amsC e, A, 67-1,
2010, 242-251
©@Araki H, Hasegawa S. Micro-indentati
on tests to evaluate micro-scale mech
anical properties of granites, Proc. Of
the 44th US rock Mechanics Simposiu
m. . & L. 2010, CD-ROM.
10pp
Hachimura T.,, Yamanaka M., Ohno H.,
Hasegawa S, New inventigation met
hod to estimate waste properties of e
xistent landfills, International offshor
e and polar engineers, f. 72 L. 2010
. 658-662
(DHayashi H., Hasegawa S., Nonomura
A., Sato T.. Selection safe places for t
emporary shelter from debris flow an
d landslide disasters in mountainous
area, Proc. of society for Social Mana
giment System(SSMS2010). A, 72 L.
2010, CD-ROM,10 pp
(Hachimura T., Yamanaka M., Hasega
wa S., Ohno H. Engineering methods
and economic effects on Proc. of socie
ty for Social Managiment System (SS
MS2010). reproduction technology of f
inal disposal, fi., 58-8. 2010, CD-RO

M, 7pp.

B, B IUE—, B % K51, 1L,
PEfgEanAC, LRSI B R S E Tkt
L T —Rpkt s it O E ik, B
SKEREE, AL 29-1, 2010, 73-81

MR ., FEOH, FATET — X1
Sz day-to-day DB EE SR PUEAE D
M. 55 30 [BIAZ 1@ LT SR T e s S
HEL. AL 2L, 2010, 229-232

(®Hato. E.. Development of behavioral c
ontext addressable loggers in the shel
1 for travel-activity analysis, Transpor
tation Research C. A. 18(1), 2010, 5
5-67

(Fa¥*z] Gt 56 1)

O v ZY b7 P, KHEIEE—, 2011.
GIS ZHuls& L7z EHR O~ 53
HREME & Y — REHMIZDW T, 5 4 [
PI[E GIS > > RY v A (M : GIS %4
DU S « e R gl A v 2 —) |
2011 42 H 22 A~23 A, ).

@ N HFY 2T P, KHEEE—. & E
KESE,  2010. GIS fRHTICHES < HUERMREHE
TR BRI K HE Y — REElIEIC
B9~ 2 fat, (fb) i T2 DO [ S Ak
22 FEEEHANIF S R aR A EE A 2010
£ 10H 2 A, 85, pp.5b1~52.

@ ¥ b, REHEE—, N XY X b T
P.. 2010. GIS % FH\ 7= DU [N 3= 25 %
(235 1T 2 HUEERE R - 3~ 0 FREfa R
filg b & 18 AR R VEREmIC B D BFgE, AR
45 [ T JE 38 2R = Tl AL 22 4R |
2010 4 8 A2, pp.1773~1774.

@ JUBRIER, REME - [EBRRF], N
U K7 +P-,2010. GIS f#ric3-->5<
2004 FHEEHIE O T SEES A IO
AP — REE, SFRk 22 45 SRS E
SCERES 16 [ AT FE a8 2R 2 - R T 2R 4,
2010 %5 H 15 H, f#J, pp.207-208.

® Acharya K. P, Bhandary N. P, Yatabe
R., 2010. GIS-based analysis of
landslide distribution pattern in most
vulnerable geological formation in
central Nepal, Proc. 16th Japan
Shikoku Chapter Conference on Civil
FEngineering, Tokushima, Japan,
pp.195-196.

® Acharya K. P, Bhandary N. P, Yatabe
R., 2010. GIS-based localized analysis of
landslide distribution pattern in most
vulnerable geological formation in
central Nepal, Proc. 45th Japan
National Conference on Geotechnical
FEngineering, Matsuyama, Japan,
pp.1777-1778.

(@ Acharya K. P, Bhandary N. P, Yatabe




R., 2010. Geologically delineated GIS
analysis of non-uniform distribution
pattern of landslides in mid Nepal
Himalaya, Proc. Japan  Shikoku
Chapter Conference on Geotechnical
FEngineering, Tokushima, Japan,
pp.47-48.

Bhat, D. R., Bhandary. N. P, and Yatabe,

R., 2010. An experimental study to
understand creep behavior of clayey
soils in residual state of shear, Proc.
Annual  Conference of Japanese
Geotechnical Society (JGS) Shikoku
Branch, Tokushima, Japan, 2 October,
2010, pp.99-100.

© Dhakal, S., Bhandary, N.P., Yatabe, R.,
and Pradhan, PL., 2010). Gravity
turn-on deformation analysis of zoned
rockfill dam of Bagmati Multipurpose
Project, Nepal. Proc. Annual Conference
of Japan Society of Civil Engineers
(JSCE) Shikoku Branch, Tokushima,
Japan, May 15, 2010, pp.197-198.

(E) G114k
Yatabe, R. Bhandary, N. P., and Subedsi, J.
K. (eds), 2010. Disasters and Development:
Investing in Sustainable Development of
Nepal, 280p., ISBN: 9-789937-506540,
Vajra Publications, September 2010,
Kathmandu Nepal

6. HFFERHAK

(1) WFzefks

ZH#ES HE— (YATABE RYUICHI)
TR RT: « KPP HE T2 7e R - 2%
e E &R - 70127918

) T oy

fAAT  F<%f (OKAMURA MITSU)
FIEREF « KEFBEPE T8 - oz
Wroeg 25 : 50251624

% fB—HEE (MORT SHINICHIRO)
FRERF « RFBEFR T2l « W
WFgeE 25 1 10304643

EAJ)Il {&— (HASEGAWA SUICHI)
FINRE « TR - Hdw
WF7e& %5 - 00325317

* ~Z %Y — (NETRA BHANDARY)
TR « KPPEE T2 R - Bh#
WhgeEE= 10363251

PE & (HATO EIJI)
UK « KRR TR W50 R) « HEZER
WrFeE#5 : 60304648



